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F1 BEAAREARAARLE=FLZRR
Table 1 Reclamation status of unused land in Tarim River Basin
1955—1980 1980—1990 1990—2015
( hm) (%) ( hm’) (%) ( hm’) (%)
8.35 112.69 0.05 0.32 34.13 215.90
14.22 49.26 -2.97 —6.89 36.89 91.96
2.23 69.04 -1.34 —24.54 3.22 78.19
10.2 26.92 -3.41 -7.09 73.11 163.64
4.75 31.92 -3.56 -18.14 10.57 65.77
7.95 57.97 -2.246 -11.27 31.584 123.09
39.75 -11.23 157.92
1.4
1990 ( ) 2015
2014 R,ZZPUVV]
R; i P l
1247 ArcGIS 2015 J
183 ( ) W,
4 [9-10]
49.05 hm’ 8976.15 hm’ 2.2
0.57% 183 2012
(1]
14
2
2.1
AHP
2
*2 EBSRETMERESERE
Table 2 Ecological risk evaluation indexes and their weight
Bl Cl1 0.010 8
A pH C2 0.068 2
C3 0.029 0
C4 0.074 3
C5 0.1029
C6 0.024 1
B2 C7 0.2115
C8 0.1332
C9 0.1450
C10 0.091 5
B3 Cl1 0.026 1
Cl2 0.056 1
C13 0.008 5
Cl4 0.0189
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2.3 Z
pH
2.3.1 SR( - z
) SPSS R* 09830
R* 0.9590 [1213]
1990 2015 3
*3 HEBIEFMERERmE R
Table 3 Response coefficients of ecological vulnerability indexes
VA R? R’ F Sig.
Z( ) 0.089 5 0.983 0 0.9590 39.720 0 0.025
Z(  pH) -0.2015
Z( ) 0.001 0
Z( ) -0.633 2
Z( ) -0.383 6
2.3.2
4] ( 4 (N P K=035 03 035)
Hg Cd
(Hg Cd=0.55 0.45)
x4 ETRETEMEHTTELRXSHBE
Table 4 Formula and explanation of ecological risk assessment indexes
Ii=e/E; I i e; i
E;
RI=YT;-C/C; RJ, i T,
i C; 1
C; i
Pi=c/C; P; ¢ i
C; i
3a Ki=c/C; K; ci i
3a G
2.4 2) L]
1)
183
RImean 5 6
() (RInean 3)
0.415 3) (0.434 0) (0.4380) ( I I ( )
(0.4417) (0.454 0) 513.94 hm?
() (Rl 0.021 8) (0.083 3) o )y I ( ) 1l
(0.146 4) (0.166 4) 3 458.76 hm®
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x5 BEHETSREIFMNER

Table 5 Results of ecological risk assessment at county scale

()
Rl Rlnean
0.526 7 0.434 0 0.1342 0.2523 0.047 6
0.323 7 0.2857 0.088 3 0.166 1 0.0313
0.566 2 0.4153 0.128 4 0.241 4 0.045 5
0.407 2 0.166 4 0.051 4 0.096 7 0.018 2
0.506 0 0.360 7 0.1115 0.209 6 0.0395
0.2870 0.228 9 0.070 7 0.1330 0.025 1
0.247 3 0.247 3 0.076 5 0.143 8 0.027 1
0.542 5 0.4380 0.135 4 0.254 6 0.048 0
0.502 1 0.366 1 0.1132 0.212 8 0.040 1
0.5313 0.288 8 0.089 3 0.167 9 0.0317
0.348 6 0.299 5 0.092 6 0.174 1 0.032 8
0.4215 0.2753 0.085 1 0.160 1 0.030 2
0.449 8 0.293 5 0.090 7 0.170 6 0.0322
0.445 1 0.323 8 0.100 1 0.188 2 0.0355
0.443 5 0.2152 0.066 5 0.1251 0.023 6
0.220 8 0.178 0 0.0550 0.103 5 0.0195
0.4195 0.296 3 0.091 6 0.1722 0.0325
0.460 2 0.3811 0.117 8 0.2215 0.041 8
0.440 5 0.307 8 0.095 2 0.178 9 0.033 7
0.244 8 0.244 8 0.075 7 0.142 3 0.026 8
04171 0.259 4 0.080 2 0.150 8 0.028 4
0.4333 0.374 3 0.1157 0.217 6 0.041 0
0.343 2 0.343 2 0.106 1 0.199 5 0.037 6
0.476 2 0.368 0 0.113 8 0.2139 0.040 3
0.428 6 0.209 5 0.064 8 0.121 8 0.023 0
0.390 5 0.286 1 0.088 4 0.166 3 0.031 4
0.3590 0.267 6 0.082 7 0.1556 0.029 3
0.480 1 0.4417 0.136 6 0.256 8 0.048 4
0.3721 0.271 4 0.083 9 0.1577 0.029 7
0.4279 0.2515 0.077 7 0.146 2 0.027 6
0.200 7 0.178 7 0.055 2 0.103 9 0.019 6
0.3393 0.228 4 0.070 6 0.1328 0.0250
0.4102 0.204 9 0.063 4 0.119 1 0.022 5
0.428 6 0.209 5 0.064 8 0.121 8 0.023 0
0.507 7 0.261 0 0.080 7 0.1517 0.028 6
0.444 3 0.3106 0.096 0 0.180 5 0.034 0
0.4227 0.299 7 0.092 7 0.174 2 0.032 8
0.367 8 0.367 8 0.113 7 0.213 8 0.040 3
0.397 2 0.146 4 0.045 3 0.085 1 0.016 0
0.370 2 0.194 9 0.060 3 0.1133 0.021 4
0.143 1 0.083 3 0.025 7 0.048 4 0.009 1
0.021 8 0.021 8 0.006 7 0.012 6 0.002 4
0.526 7 0.454 0 0.140 4 0.263 9 0.049 8
0.3590 0.267 6 0.082 7 0.1556 0.029 3
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Table 6 Classification of ecological risk assessment

*6 HEBREITMERL S

v 2 680.17 hm’
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Fig. 1 Distribution of ecological risk level of unused land reclamation
(2 (3
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Rlpean 0.1182 - 0.035 2
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Fig. 2 Concentrated distribution zone of ecological risk of unused land reclamation
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Fig. 3 Distribution of soil ecological risk
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Fig. 4 Distribution of water environment ecological risk

30.5 mm 2 756 mm
3.2
3.1.3 3.2.1
1990—2015 157.92  hm?
( 9 820.48 t 920.50 hm?
0.0375 0.0353 0.0472 0.080 5( 7) SPSS
0.021 1
2430 1.519
0.027 6 ~ 1 ( t
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Fig.5 Distribution of social ecological risk
F 7 19902015 FRFIA R EF=F R TIEESREERRE
Table 7 Cumulation of soil ecological risk sources of unused land reclamation in 1990—2015
( hm?) ( t ) (t/hm?) ( hm? (hm?*/hm?)
0.087 6 34.13 191.42 5.61 238.94 7.00
0.103 0 36.89 304.33 8.25 345.45 9.36
0.034 5 3.22 11.51 3.57 10.48 3.25
0.084 8 73.11 256.65 3.51 302.38 4.14
0.092 5 10.57 56.57 5.35 23.26 2.20
157.92 820.48 920.50
0.080 5 31.58 164.10 5.26 184.10 5.19
3.2.2 3.2.3
0.151 3 1990—2015 0.028 5 1990—2015
8553 m’ 245.85  hm’
25805.12 m’ 144761 m’ 22.12  hm? 48.52  km?
24429  hm’( 8) SPSS 53.45  km?’( 9) SPSS
-2.091 -1.994 -0.232 -6.620
3.690 6.185 9.617 23.263
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=8 1990—2015 FEXRFI AR E =HF A KINEESKER RS

Table 8 Cumulation of water environment ecological risk source of unused land reclamation in 1990—2015

( hm?) ( m) (m’) ( m) ( hm?)
0.164 8 34.13 23.63 8317.59 230.38 49.88
0.193 6 36.89 11.58 1852.29 323.71 53.09
0.064 9 3.22 12.15 9273.37 38.04 10.01
0.159 5 73.11 16.94 1811.90 748.46 82.47
0.1739 10.57 21.22 4549.97 107.02 48.83
157.92 85.53 25 805.12 1 447.61 244.29
0.1513 31.58 17.11 5161.02 289.52 48.86
9 19902015 FRF A RWEFFAEAMSESNEFERRE
Table 9 Cumulation social ecological risk sources of unused land reclamation in 1990—2015
( hm? ( hm? ( hm?) ( km?) ( km?)
0.0311 34.13 53.13 3.59 24.61 21.08
0.036 5 36.89 57.43 4.29 6.17 8.29
0.0122 3.22 5.01 2.37 2.04 3.08
0.030 1 73.11 113.82 1.90 2.46 3.51
0.032 8 10.57 16.46 9.97 13.24 17.49
157.92 245.85 22.12 48.52 53.45
0.028 5 31.58 49.17 4.42 9.70 10.69
17.86%
4
1)
[16]
SR( - ) 183 1990—2015
Rlean 0.432 2
Rlpean 0476 2
Rlpean  0.5125
2)
0.11 1990—2015 210.05 hm?
157.92  hm?
0.043 2 0.041 5 75.18% 2005
0.0375 0.0353 -
3)
1990—2015
157.92  hm? o
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Study on Ecological Risk of Unused Land Reclamation in
Tarim River Basin

JIAO Wei', LIU Xinping' ", WU Rongwei’, LIANG Lingxia', ZHANG Lin'

(1 College of Management, Xinjiang Agricultural University, Urumgi 830052, China; 2 Xinjiang Institute of Ecology and
Geography, CAS, Urumqi 830011, China)

Abstract: Potential ecological risk exists in local area due to the ecological vulnerability and the absoluteness of unused
land reclamation in agricultural development process in Tarim River Basin. This paper selected Tarim River Basin as the study
area, and assessed soil, water environment and social ecological risks resulted from unused land reclamation by using the methods
of AHP and ecological risk index. The following conclusions were obtained by response analysis and the cumulation of risk
sources at county scale: 1) Ecological risk is higher in Baicheng, Akesu, Wushi, Kashi and Alar, while is lower mainly in the belts
of Ruogiang-Qiemo, Atushi-Wugqia, Pishan, Yengisar-Shache. 2) Soil ecological risk is higher in the critical zones of Xinhe, Moyu
and Luopu, water ecological risk is higher in the boundary between Xinhe and Kuche, ecological risk value was 0.043 2, and
social ecological risk is higher in the boundary between the northeast of Luntai and Yanqi, the boundary between Awati and
Wensu, and the boundary between the southwest of Atux and Kashi.

Key words: Unused land; Reclamation; Risk assessment; AHP; Tarbgsim River Basin
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